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Water is a requirement for life as we know it. Indirect evidence of transient liquid water has been ob-
served from orbiter on equatorial Mars, in contrast with expectations from large-scale climate models. 
The presence of perchlorate salts, which have been detected at Gale crater on equatorial Mars by the 
Curiosity rover, lowers the freezing temperature of water. Moreover, perchlorates can form stable hy-
drated compounds and liquid solutions by absorbing atmospheric water vapor through deliquescence. 
Here we analyze relative humidity, air temperature and ground temperature data from the Curiosity 
rover at Gale crater and find that the observations support the formation of night-time transient liquid 
brines in the uppermost 5 cm of the subsurface that then evaporate after sunrise. We also find that 
changes in the hydration state of salts within the uppermost 15 cm of the subsurface, as measured by 
Curiosity, are consistent with an active exchange of water at the atmosphere–soil interface. However, 
the water activity and temperature are probably too low to support terrestrial organisms. Perchlorates 
are widespread on the surface of Mars and we expect that liquid brines are abundant beyond equato-
rial regions where atmospheric humidity is higher and temperatures are lower.  
A s s i s t a n t  R e s e a r c h  P r o f e s s o r   
Vincent F. Chevrier 
Research Interests 
Focus on the Geochemistry, Mineralogy and Spectroscopy of 
planetary surfaces with a special emphasis on surface volatiles 
and their interactions with the atmosphere. Uses experimental 
simulations and thermodynamic or kinetic modeling of planetary 
surface-atmosphere interactions on Mars, Venus, Titan and Pluto. 
Other projects focus on the stability and dynamics of liquid water 
on the surface of Mars and liquid hydrocarbons on the surface of 
Titan, and their Astro-biological potential in terms of habitability 
of planetary surfaces. Research is interdisciplinary, involving 
mostly chemistry (organic and inorganic), geology, geomorpholo-
gy and spectroscopy. 
 
Education/Research Experience 
• 2020- Present University of Arkansas, Fayetteville   
Associate Research Professor  
• 2008-2020 Present University of Arkansas, Fayetteville   
Assistant Research Professor  
• 2005-2008 University of Arkansas, Fayetteville   
Postdoctoral Fellow:  Subject of research: “State and stability of 
water on Mars”   
• 2004-2005 Université Paul Cézanne Aix-Marseille III   
Teaching assistantship   
• 2001-2004 C.E.R.E.G.E., Aix-en-Provence, France  
Ph.D. in Environmental Geosciences  
• 2000-2001 University of Paris, Institut de Physique du Globe 
M.S. of Fundamental and Applied Geochemistry  
• Planetary sciences • Geochemistry 
• Thermodynamics • Mineralogy 
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PEOPLES R CHINA 70 
NETHERLANDS 63 
Top Citing  Countries 
Web of Science® 
 
These citation analyses were performed using Web of  
Science database only.  This database is accessible on 
and off-campus.   
 
Although this database covers a wide range of publica-
tions for this faculty member, it does not cover all of his 
scholarly activities. Other databases that may cover his 
publications significantly are: GeoRef, GeoScience-
World, SciFinder, Reaxys, INSPEC,  Google Scholar, 
etc. 
Most Recent Publication 
Top-Cited Papers  
A committee of the Mars Exploration Program Analysis Group (MEPAG) has reviewed and updated the 
description of Special Regions on Mars as places where terrestrial organisms might replicate (per the 
COSPAR Planetary Protection Policy). This review and update was conducted by an international team 
(SR-SAG2) drawn from both the biological science and Mars exploration communities, focused on un-
derstanding when and where Special Regions could occur. The study applied recently available data 
about martian environments and about terrestrial organisms, building on a previous analysis of Mars 
Special Regions (2006) undertaken by a similar team. Since then, a new body of highly relevant infor-
mation has been generated from the Mars Reconnaissance Orbiter (launched in 2005) and Phoenix 
(2007) and data from Mars Express and the twin Mars Exploration Rovers (all 2003). Results have also 
been gleaned from the Mars Science Laboratory (launched in 2011). In addition to Mars data, there is a 
considerable body of new data regarding the known environmental limits to life on Earth—including 
the potential for terrestrial microbial life to survive and replicate under martian environmental condi-
tions. The SR-SAG2 analysis has included an examination of new Mars models relevant to natural ... 
The equilibrium thermodynamics of Fe/Mg-phyllosilicates and carbonates have been investigated us-
ing numerical modeling, with emphasis on the effects of evaporation and temperature 
(hydrothermalism) under conditions related to present-day and primitive Mars, that is, low or high CO2 
partial pressure, under oxidizing or reducing environments. Findings are discussed in relation to altera-
tion and weathering of minerals found in the Nili Fossae region. Results show that nontronite precipi-
tates at very high water-to-precipitate ratio and low temperature, in association with ferrihydrite. Dur-
ing evaporation, this assemblage leads to carbonates: calcite and magnesite, and to low temperature 
iron-rich serpentine phyllosilicates such as cronstedtite or berthierine under reducing conditions. At 
high temperature, the initial paragenesis dominated by nontronite leads to hematite and berthierine 
at low CO2 partial pressure, and to talc, magnesite and antigorite at high CO2 partial pressure. Thus, 
the Fe/Mg-smectites, Mg-carbonate, and Mg-serpentine found near Nili Fossae may result from sever-
al alteration events. Weathering of primitive bedrock formed nontronite, with subsequent or concur-
rent hydrothermalism leading to Mg-serpentine. Further carbonation due to CO2-rich fluids led to ... 
Journal Title 
# of  
Occurrence 
ICARUS 238 




PLANETARY AND SPACE SCIENCE 91 
METEORITICS PLANETARY  
SCIENCE 
76 






GEOPHYSICAL RESEARCH  
LETTERS 
53 
INTERNATIONAL JOURNAL OF 
ASTROBIOLOGY 
33 
SPACE SCIENCE REVIEWS 23 
AMERICAN MINERALOGIST 22 
FRONTIERS IN MICROBIOLOGY 22 
NATURE GEOSCIENCE 19 
ACS EARTH AND SPACE  
CHEMISTRY 
17 
SCIENTIFIC REPORTS 17 
Top Citing  Journals 
Institution 
# of  
Occurrence 
NATIONAL AERONAUTICS SPACE AD-
MINISTRATION NASA 
363 
CENTRE NATIONAL DE LA RECHER-
CHE SCIENTIFIQUE CNRS 
274 
NASA JET PROPULSION LABORATO-
RY JPL 
169 
CALIFORNIA INSTITUTE OF TECH-
NOLOGY 
168 
NASA AMES RESEARCH CENTER 136 
CNRS NATIONAL INSTITUTE FOR 
EARTH SCIENCES ASTRONOMY INSU 
127 
HELMHOLTZ ASSOCIATION 116 
CONSEJO SUPERIOR DE INVESTI-
GACIONES CIENTIFICAS CSIC 
103 
SORBONNE UNIVERSITE 98 
UNIVERSITE PARIS SACLAY 97 
GERMAN AEROSPACE CENTRE DLR 84 
UNIVERSITY OF ARKANSAS FAYETTE-
VILLE 
84 
UNIVERSITY OF CALIFORNIA SYSTEM 84 
Top Citing Institutions 
Research Areas Record Count % of 75 
ASTRONOMY ASTROPHYSICS 35 46.7 
GEOCHEMISTRY GEOPHYSICS 26 34.7 
GEOLOGY 17 22.7 
LIFE SCIENCES BIOMEDICINE OTHER 
TOPICS 
3 4.0 
CHEMISTRY 2 2.7 
ENGINEERING 2 2.7 
METEOROLOGY ATMOSPHERIC  
SCIENCES 
2 2.7 
SCIENCE TECHNOLOGY OTHER TOPICS 2 2.7 
MINERALOGY 1 1.3 
Research Areas from WOS 
Cited Papers from WOS Citation Snapshot from WOS 
1. V.F. Chevrier, J. Tullis, NASA (Mars Data Analysis Program), “Temporal 
and Geographical evolution of the South Pole CO2-Ice Sublimation 
Pits”, $321,679, July 2021 – June 2024,  
2. V.F. Chevrier, S. Port, NASA (Solar System Workings), “An experimental 
investigation into the mineralogical effects of supercritical fluids on 
the Venusian crust”, $417,441, January 2021 – December 2023 
3. M.K. Hudson, V.F. Chevrier, NASA (EPSCoR, Rapid Response Research 
R3), “Stability and Distribution of Methane Clathrate Hydrates on the 
Surface of Mars - renewal”, $100,000, November 2018 – November 
2019. 
Recent Grants 
Document Types Record Count % of 75 




Review Articles 3 4.0 
Corrections 1 1.3 
News Items 1 1.3 
Types of Documents from WOS 
Journal Title Records Category Name  
Rank / Total        
Journals 
Quartile 
PLANETARY AND SPACE SCIENCE 12 ASTRONOMY & ASTROPHYSICS 44/79 Q3 
ICARUS 11 ASTRONOMY & ASTROPHYSICS  21/79  Q2 
GEOPHYSICAL RESEARCH LETTERS 9 GEOSCIENCES, MULTIDISCIPLINARY  19/235 Q1 
JOURNAL OF GEOPHYSICAL  
RESEARCH PLANETS 
9 GEOCHEMISTRY & GEOPHYSICS  23/88 Q2 
EARTH AND PLANETARY SCIENCE 
LETTERS 
6 GEOCHEMISTRY & GEOPHYSICS  7/88 Q1 
GEOCHIMICA ET COSMOCHIMICA 
ACTA 
4 GEOCHEMISTRY & GEOPHYSICS  9/88 Q1 
METEORITICS PLANETARY SCIENCE 4 GEOCHEMISTRY & GEOPHYSICS  43/88 Q2 
ASTROBIOLOGY 3 BIOLOGY 23/93 Q1 
SPACE SCIENCE REVIEWS 3 ASTRONOMY & ASTROPHYSICS  7/68 Q1 
ACS EARTH AND SPACE CHEMISTRY 2 GEOCHEMISTRY & GEOPHYSICS  32/88 Q2 
Journals and Impact 
(from ISI Journal Citation  Reports) 
Group Photo 
Congratulations to Dr. Vincent F. Chevrier on Promotion to Associate Research Professor 
